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What is data compression technology?

Revolutionary data compression technology takes the guess-work 
out of isolating the source of PQ problems by eliminating the need 
for devising set points and calculating threshold values. The ability 
to capture all the wave form data in high resolution in its entirety 
over an extended period of time is the only way to ensure that the 
event will be recorded, allowing the engineer to analyse the data 
and define a solution. 

Until now, monitoring and analysing system electrical trends 
have presented a true challenge because certain data compromises 
were required to counteract capacity, processing and physical limi-
tations. Data compression technology provides unlimited capacity 
for PQ data storage. 

This means that you are no longer required to set constraints 
on system data, rendering the risk in data selection based on set 
thresholds and triggers obsolete. Operators of electrical networks 

The innovative design of a new device series is a technological break-through that provides the perfect Power Quality (PQ) analysis solution.

Power quality meets 
operational efficiency

The main objective of an engineer troubleshooting a PQ event is 
to identify the source of the disturbance in order to determine the 
required corrective action. To identify the source, the engineer 

depends on recorded data captured by monitoring equipment. The 
management demands a cost effective method to solve the problem 
in the least time possible. The electrical engineer speaks of install-
ing instrumentation, collecting data, analysing data, re-installing 
and re-analysing. It is not uncommon for months to pass until the 
problem is isolated and a solution is implemented. PQ analysis has 
traditionally posed a unique challenge to the engineer, demanding 
an accurate assumption as to the dimensions of the disturbance in 
order to capture the event to memory for examination. The correct 
balance between memory size and the deviation of the disturbance 
from the norm is often elusive. Thresholds set too low capture too 
many events of little or no consequence, filling the memory before 
the sought after damaging event occurs. Setting the threshold too 
high can overshoot the event.
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are constantly faced with power events and transient occurrences 
that affect PQ and heighten energy costs. In the past, to determine 
whether such events reflect system trends or isolated incidents, elec-
trical engineers relied on partial information indicating what events 
occurred and when; not all events were recorded due to data capacity 
limitations and missed thresholds. 

Now, by analysing multi-point, time-synchronised real-time PQ 
data, you can actually reveal why all power events occur and what 
causes them. In short, data compression technology pushes PQ 
analysis capabilities into the next generation.

Why consider data compression technology?

Data compression technology allows for both immediate PQ problem 
solving as well as for true proactive energy management. The ability 
to analyse total data anytime enables energy managers to call up and 
analyse historic time-based energy consumption trends in order to 
make supply side decisions. 

Data compression technology allows control over both the 
consumption and quality of the supplied energy. Considerations for 
optimal system functionality in diverse network topologies are based 
on the capabilities of the energy suppliers, service providers and 
industrial and commercial consumers of energy to provide PQ over 
time and to successfully analyse, predict and prevent energy events 
using multi-point, historic and true-time logged data.

Achieving benefits

To reduce losses, utilities and customers need to identify the source 
of power events, identify the problem sources and prevent their reoc-
currence (for example, the utility may be identified as the problem 
source, or if the failure occurs within the facility, the cause must be 
determined). 

Problem sources are many and often reflect the need for predic-
tive and preventative maintenance measures. Utility operators face 
problem sources such as capacity, weather conditions and equip-
ment failures. 

Consumers suffer from equipment failure, faulty installations 
and incompatible equipment usage creating destructive resonant 
situations. 

When effective monitoring is installed, power providers will strive 
to avoid negative impacts due to diminished quality and service ca-
pabilities, so as not to cause damages due to the following factors:
In industrial sectors:
o Downtime

o Product quality
o Maintenance costs
o Hidden costs (reputation, recall)
In commercial and service sectors:
o Service stoppage
o Service quality
o Maintenance costs
o Hidden costs (reputation, low customer satisfaction level)

Once a PQ event is fully characterised by accessing compressed PQ 
data, a solution can be implemented successfully.

Analysis resources and capabilities

Implementing data compression technology in your electrical instal-
lation means:
o Everything you want to see is stored; there are no more data 

compromises to counter recording resolution and capacity issues
o Years of data for every network cycle is available with no data 

gaps
o Thresholds and triggers are no longer needed; missing events 

becomes a thing of the past
o All data parameters are recorded; there is no need to select 

measurement parameters
o Comprehensive PQ reporting and statistics for data analysis and 

report generation are accessible and organised
o Multi-point time-synchronised recording provides a true snapshot 

for any period in the entire network

Tracing the evolution of PQ analysis technologies

Over the years, various technologies have evolved for monitoring 
and logging PQ data. 

Throughout this period developers addressed the same chal-
lenges regarding potential PQ, data capacity and system trends and 
transferring data volumes across networks. Ultimately, the analysis 
of sampled data serves to manage, maintain and optimize system 
operations and costs.

4+ PQ generation technologies

Generation 1: Power meter/ monitor: The first-generation technolo-
gies provide display capabilities for system monitoring only.
Generation 2: Data logger: The second-generation technologies use 
periodic logging mechanisms and present data in paper or paperless 

Abbreviations/Acronyms 

EMC  – Electro-magnetic Compatibility
IPP  – Independent Power Producer
PF  – Power Factor
PQ  – Power Quality
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form. Still, the information is utilised for only display capabilities and 
system monitoring.

Generation 3: Event recorder/ PQ analyser: The third-generation 
technologies require the setting of thresholds and triggers, which are 
always difficult to assess correctly given that memory capacity is finite 
and quickly filled. When values are set too low the capacity is filled 
instantly; when values are set too high very few events are recorded.

Generation 4: PQ data centre: The fourth generation technology 
provides limitless, continuous logging and storage of PQ data using 
data compression technology. Setting of parameter values, thresh-
olds, triggers and other constraints on data are no longer required. 
Additionally, the trouble-shooter can determine why PQ events occur 
over the entire electrical network and then successfully identify what 
causes them, regardless of their cycle occurrence. This measurement 
and analysis technology enables the engineer to optimise electrical 
network efficiency and cut PQ losses by relying on the analysis of 
ungapped data.

Benefits

Of the generations of technological evolution for storing PQ data 
for analysis, only fourth generation data compression technology 
affords the unprecedented advantage of infinite, continuous logging 
and storage of high resolution data. 

Using this new technology avoids capacity issues and for this 
reason yielded data is entirely uncompromised. This represents a 
clear advantage when analysing system power trends and events. The 
natural and desired outcome of in-depth system analysis is predic-
tion and prevention of power events, reduced power costs and the 
constant supply of enhanced PQ.

Spot the opportunity

It is common, widely published knowledge that continuous mining 
and manufacturing process plants and digital industries are the most 
vulnerable to PQ related disturbances. And of similar significance is 
the growing awareness of Economic losses that supply related enti-
ties i.e. Eskom, IPPs and municipalities have to factor and account for 
as part of economic sustainability. Network components suffer extra 
losses, reduced operational efficiency, abnormal tripping, progressive 
degradation and premature failure because of various PQ anomalies. 

The long term financial losses as a result of poor PQ are those that 
are not commonly and easily quantified i.e. production losses, scrap, 
inferior product quality, rework, additional labour and maintenance 
costs, increased and frequent sustaining capital investment etc. So 
spotting the opportunity is simple, the challenge really lies in quan-
tifying the size of the prize.

Conclusion

Different industries have varying perceptions of how PQ affects the 
reliability of the operation. It is vitally important when conducting 
PQ Impact Assessments to look beyond theoretical and technical 
impacts of poor PQ. 

Every effort as far practical should be made to draw correlation 
and congruity between perceived customer operation implications 
and PQ data. The technical loss considerations and associated im-
plications are tabled and hold true for almost all types of industry 
regardless of customer perceptions. This, together with any form 
of quantified operational loss analysis serves as a sound basis for 
investment into PQ solutions.

Estimating the financial losses associated with PQ disturbances 
can be complex as there are many uncertainties involved. Where 
effective analysis has been conducted these costs have been found 
to be significantly high compared to the overall cost base of an 
organisation. 

It has been found that the highest contributor (approximately 
85 %) to PQ related financial losses are as a result of voltage dips, 
transients and interruptions. Other financial losses (15 %) are because 
of poor Power Factor (PF), harmonics, flicker, earthling and electro-
magnetic compatibility (EMC) related problems.

Data compression technology provides 
unlimited capacity for PQ data storage.
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